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- Owing to the current nature of the investigations 
mentioned in the Technical News Bulletin, sometimes it - 
will be impossible to supply printed information 
regarding them. However, in these cases, when the 
investigation has progressed stfficiently far, the 
Bureau will be pleased to furnish technical data to 
those engaged in the particular application of the 
subject, in order to avoid the delay incident to 
publication. 
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: The present day aviation engine operates at much 


higher temperatures than were considered possible a few 
years ago» One of the greatest probiems in the develop 
ment of such engines has been the securing of a suitable 
material out of which to construct the valves. The life 
of ordinary vaives is so short and their service so 
unsatisfactory that an improved material is urgentiy 
needed. 

In a recent paper presented to the English 
Institution of Automobile Engineers, the merits of 
different stes2s for this service are discussed. No 
montion is made, however, of mone? metal, 4 material 
which recent tests at this Bureau indicate to be 
deserving of serious consideration for this class of 
work, fxhaust valves of this material have given 
satisfactory performance in a 180 H.P. Hispano Suiza 
engine during 130 hours of running time. Of this time, 
the firss 9C hours were devoted to tests made primarily 
to study the behavior of the lubricating oils. The 
engine was operated for periods of about 6 hours eath 
during which time it was developing between 130 and 140 
H.eP. at 1800 repele 

. Examination of these valves at the end of 
45 hours showed them to be badly pitted; they were ground 
just enough Lo reveal the condition of the valve seats 
and these, too, were found in the same condition, 
although no considerable drop in power had been noted. 
During the next 45 hours, the horsepower was 
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2 Examination 
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Aeronautical 
Tnstrument 


3 Study of 
Instrument 
Clockwork 


4 Calibration 
of Improved Air- 
Speed Indicator 
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substantially the same as during the first 45 hours, 
although a slight increase appeared during the first run 
following the replacement of the valves. The valves were 
then subjected to 40 hours service under conditions far 
more severe than those encountered in normal operation. 
The engine was being used in connection with a study of 
preignition and for this purvose was operated at 1800 repeme 
under full load for a period of from 4 to 20 minutes. ~ 
During the greater number of these runs, preignition was 
intentionally produced resulting in extrerely high engine 
temperatures. An evidence of these high temperatures was 
furnished in one instance by the fusing of the njchrore 
electrode of a specially prepared spark plug, the 
electrode’s melting point being 1500°C. In fact, one 
of the evidences of preignition was that when the engine 
was shut down the exhaust valve in a cylinder that had 
been preigniting would remain red for nearly a minute 
after the valves in the other cylinders had become blacke 
In svite of the séverity of these tests, there was no 


..evidence of power om leaky valvese At the end of 130 


hours of running time, the condition of the valves and 
valve seats appeared to be no worse than at the end of 
the first 45 hours. It would, therefore, seem that the 
pitted appearance which is a characteristic of this 
c>terial has little effect on the gas tightness of the 
valve, ¥ 


A description has been written of a German long= 
distance electrical resistance thermoreter of unusual 
design which was examined by the Bureau a short time agoe 
Practically no information has previously been available 
in this country on this type of instrurent and a number 
of requests have already been received for this reporte 


While developing an optical method for recording 
instruments, it has been found that the photographic 
records obtained furnished incidentally an excellent 
means of determining the uniformity of motion of the 
clockwork used to drive the recording mechanism. A study 
of this feature has been undertaken using cloclwork of 
foreign and domestic manufacture, and it is believed that 
the method will prove to be directly applicable to 
chronographs. 


An airespeed indicator of the Robinson Cup 
anemometer tyre with a centrifugal indicating mechanism 
has been calibrateds This instrument, which is of. 
German manufacture, is small, very compact, and well 
adapted for use on dirigibles, It is very nearly 
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scillograph in 
Adio Research 


indeperident of changes in air density and gives the 
actual air speede On the other hand, air snocd 
instrumerts of the pressure type are calibrated on the 


assumption that the densits; is uniform and give acteal 
air spoecs only when the air density is at its 


. 


standard value. 


“The Cathode-Ray Radic communication Laced cca currents 


which alternate so erly, tl 
follow the alternations Geni € ) 
used in radio ean nes be stucied by meens of tho 


ordinary kinds of escillogrepas used in other 
electrical work, It is very desirobvie to have an 
instrument which will feliow the current in all its 


alternations and fluct buations ; so the 
be accuratelv traced out. This makos 24 oussible to 
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determine hew radio O ppare cus WLLL act when these 
currents are used, thus miking improvements in design 
possible. 
This is accomplisned by the cathade-ray 
Se pee iS 


oscillograph, in which a beam of catheds wey 
defiscted in a vacuum by the action of the ek 
cies cae iis bean ait Urine teg 2. ee sees 
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the curren is va wyiries 

Most eee: are fomiliar in a gerersl 
way with the principles ef o operation and the ubility in 
electricai research cf the cathsde=rey, oF Braun, tube. 
However, taere has been very littio development and 


constructional werk dene on these tubes in this country, 


chiefly for the reason that, except during the period 
of the war, cathode=ray tubes could bs 23: nported from 
Germany more cheaply than they souid be mace here; The 
price of a coig=sathede tube at present “ie about 60 
marks, in Germany, according to resent cuotations. 
Hence, it is not surprising that rathe: meager 
information has been publishe i in America ceacerning 
the general principle gs of design of such tubes. 

The results of a study cf the design of cathode 
ray tubes were given by a membar of the Bureau's staf, 
at a resent meeting of the Institute of Radio Engineers. 
The devices car now oe designed and constreeted tith a 
considerabis degree ef cervat hu ‘to suit a variety of 
different operating requirements, It is a valuable aid 
to the standardization of weve roters, and to the 


determination of wave form produced by snark and other 
types of radio generators, Ilts most conspicuous - 
usefulness is in the study of the charneteris tics and 
behavier of eicctron tubes. In studying the performance 
of clectron tubes as detectors and Re eeiars of current 


for radie purposes and their functioning in radia 
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§ Some New 
Experiments with 
the Leucoscope 
and its 
Application to 
Pyroretry 


telephony, the cathode-ray oscillograph is a most 
powerful aid. As an implement of research, permitting 
visual observation of phenomena previously unseen and 
furnishing data for new ideas and new theories, tho 
cathode =ray oscillograph performs a service that can be 
achieved by no other device. 

The results of the Bureau's work on the design 
of these tubes will be available later as a Scientific 
Papere 

The leucoscope is an instrument developed and © 
used by Helmholtz and his pupils between 1878 and 1888, 
primarily for the study of vision. Since that time 
practically fo further work has been done with it. 
Recent experiments at the Bureau have shown the 
applicability of the instrument to pyrometry and new laws 
of the instrument have been discovered relating its 
readings to temperature and spectral energy distribution 
in a light source or furnace. ‘These data were 
communicated to the Optical Society of America, and 
will be published in the journal of that society. 


7 The Application For about 8 years studies in the application of 


of Rotatory 
Dispersion to 


rotatory dispersion methods to colorimetry and related 
subjects have been under way at the Bureau. The method 


Colorimetry, proves to be of fundamental importance and in order that 

Photometry, and it may be more generally understood and put to prastical 

Pyrometry use, a series of papers relating to it are being 
prepared for publication. A general paper outlining 
the subject and giving 2 resume of work already 
accomplished was presented to the Optical Society of 
America, and will be published in its journale 

8 Standardization A comprehensive, preliminary draft of a report 


of Nomenclature 
of Chromatics 
and Colorimetry 


on nomenclature and standards of colorimetry has been 


iprepared and submitted to the Optical Society of 


America. ‘This draft comprises about 60 typewritten 
pages and 6 tables, and has a table of contents as 
follows: 
Intpeduction; On, 

Nomenclature , including General Terminglogy; 
Fundamental Psychologie Terms; Outline of the ~ 
Vethods of Practical Colorimetry; Classification of 
the Methods of Measurement Contributory to ~ 
Colorimetrys Terms Relating to Transmission; the 
Physical Terms of Homo-heterc-analysis and Their 
Correlation with the Attributes of Color; 

Standards, including Standards of Spectral 
Energy Distribution; Transmission Standards, and 
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Reflection Standards; 
Bibliography $ 
Usage of Terms Relating to the Attributes 

of Color and Their Correlatives in Stimulus; . 
Usage of the word "Light". 


The report presents for the critical consideration 
of other experts the systom of nomenclature in course of 
development and in current use in colorinetry work at 
the Bureau of Standards. Particular detailed attention 
is given to nares and symbols involved in spectral trans= 
mission and quantities related to it. It is not 
considered advisable to print this report at the present 
time but complete copies are being supplied to experts 
on this subject with requests for criticisn and 
sugcestions for revision. Tivo complete record copies 
are being deposited in the library of this Bureau and may 
be consulted there or borrowed by mail. All who study 
the report and care to make criticisms or suggestions are 
requested to mail themto the Bureau of Standards, 

Attention of Division 4, section 3. 


9 Treatise on The Bureau has completed the manuscript of a 
rometric comprehensive treatise on modern pyrometry under the title 

"Dyroretric Practice’, The object of this treatise is to 

provide investigators, manufacturers, and others who may 

be concerned with the measurement of high temperatures 

with complete information as to the present state of the 

art of pyrometry, the instruments and methods used, the 

precauticns that must be observed to obtain correct 

results, and to illustrate some of the industrial 

applications of pyrometry. The scope of the paper is 

indicated from the following subheads: Temperature scale; 

high température thermometry; thermal electrical ~ 

pyrometry; optical pyrometry; radiation pyronmetry $ 

resistance thermoretry: recording pyrometry; high 

temperature control; melting point methods at high 

temperatures; standardization of pyrometers and industrial 

applications of pyrometrys Thais paper will be ready ih 6078 

months. The completed volume will consist of 500 pages 

and will contain a large number of illustrations. The 

number of copies available for free distribution will 

probably be small, but provision will be made by which it 

can be obtained at cost from the Superintendent of 


Documents. * 
(10 “The Vapor A paper under this title has teen published in the 
Pressure of Journal of tho American Chemical Society, Vol. 42, pag 
Ammoni® 206. ‘The following is a brief summary of its salient 


features: 
“A brief description of the apparatus and method 


employed in the present measurements throughout the 
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temperature intervals ~78° to +70°C. © Sevén samples of 
thoroughly purified ammonia were used. Special tests 
shoved less than one part in one hundred thousand by 
volume of non-condensing gases to be present and less 
than .01% by weight of mine impurities. The methods 
of purification and filling of manemeters aré briefly 
described. The phenomenon of hysteresis was observed 
near the normal boiling point of ammonia with a ~ 
commercial sample containing a small amount of air which 
indicated the necessity of very complete removal of 
dissolved gases for any accurate measurements of vapor 
{ pressure by the static method. Hysteresis lags were 

j encountered and studied in order to determine the most 
advantageous procedure in establishing equilibrium. The 
normal boiling point of ammonia was determined by the 
static and also by the dynamic method,’ the mean of the 
results by the two methods being -33.35°C. ‘Two 
empirical equations were found to represent closely the 
results in the temperature range covered experimentally 
and also the latest determination of the critical data 
for ammonia. 


eT Determination Bureau of Standards Technologic Paper No. 154 


of Cellulose in recently issued deals with this subject and may be 
Rubber Goods summarized as follows: A method is presented which is 


readily applicable to the determination of fabric in 
rubber sheetings, raincoat materials, waterproofed 
fabrit, spread goods, and frictioned and calendared 
fabrics in general. The results obtained by this © 
method have been found to be accurate by analysis of 
known compounds, and the method has been shown to be 

| useful in the detection and determination of cellulose 
in reclaimed material. The presence of leather in 
mixing is shown not to interfere with the determination 
of cellulose. In the analysis of light, cheap compounds, 
such as rubber soles, where wood, jute, cork, and leather 
may be present, it is found desirable to digest the 

| sample at 120°C in cresol for 16 hours in order to keep 

| these fibres intact, Acetylization obtains 95% of the 
total wood, 90% of the total jute, 21% of the total cork, 
and 70% of the leather. The amount of cork present ina 
mixing can be approximated by removing acetylized cork 
residue and considering this as’ 70% of the total. In the 
absence of jute, wood, and cork, it is shown that the 
amount of leather may be estimated approximately. The 
method of separately determining wood, jute, and leather 
in mixing has not yet been solved. 
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Bureau of Standards Circular No. 89 giving 
recommended specifications covering this class of 
paints both of a semi-paste and ready mixed character, 
was issued on larch 10, and may be obtained from the ' 
Superintendent of Documents, Government Printing Officee 


In connection with the microscopic examination 
of fibres in paper, a new set of standard samples has 
been made up for this work, This series includes 
mixtures of rag and wood fibres, coniferous and broad 
leaf fibres, manila and jute fibres, and groundtood 
fibres. The various combinations of these fibres are 
those which are commonly found in commercial papers and 
these samples will supersede those now on hand. They 
will be available for distribution to a limited extente 


In connection with the investigation of a 
substitute for jute burlap used in sand bags for the War 
Department, which has been previously mentioned in the 
Bulletin, samples of four kinds of paper, one grade of © 
cotton fabric, and one grade of burlap have been exposed 
to the weather on the roof of one of the Bureau‘s ~ 
buildings and will be tested at stated intervals to 
determine the effect of rain and sunshine on the strength 
of the material. Preliminary tests are being made to 


“@etermine the result of dropping a bag filled with sand 


or dirt under regulated conditions. The bag is dropped 
from definite heights in different positions in order 
to test the foes the -$ying, and the strength of the 
materiale 


The number of watches which were formally 
accepted during the month upon the completion of tests 
is as follows: ship watches 41; comparing watches 15, 
and wrist watches 1881. 

A new test was announced during the month. This 
is the railzcad precision watch teste It is based upon 
the average accuracy of new railroad watches and will 
grant certificates to watches which will not pass 
Class A test but which are, nevertheless, excellent time- 
keeperse The test lasts 19 days and the watches are 
tested for rate in 5 positions and at 3 temperatures. 


What practically constitutes a national standard. 
for railroad track scales through the United States has - 
been realized through the action of the various bodies 
concerned with the subject, in adopting a uniform set of 
specifications. These specifications may be obtained 
in printed form in Ciroular No. 83 "Specifications for 
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Manufacture and Installation of Railroad Track Scales" 
issued by the Bureau of Standards. On account of 
recent action which has been taken, these specifications 
have now been approved by the American Railroad _ 
Administration, the United States Railroad Association, 
the American Railway Engineering Association, the 
Railroad and Warehouse Commission of the State of 
Minnesota, the Scale Manufacturers’ Association, the 
National Scale Men's Association, and the Bureau of 
Standardse 


17 Pish Scaling Work on this subject, which was mentioned in the 


in Enamels for 
Sheet Steel 


18 Substitutes 
for Antimony 
Oxide in Gray 
Voat Enamels 


19 Publications 
on Enamels 
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previous Bulletin, has been continued, particularly to 
determine the effect on fish scaling of cleaning © 
the steel to be enameled by sand=-blasting instead of 
by the pickling processe While there was no material — 
difference found in the amount of fish scaling on steels 
cleaned by these two different methods, it developed ? 
that contrary to popular belief; the sand=blasted steels 
gave more trouble from blistered enamel than the pickled 
steels. This subject will be investigated further. ; 
The effect of composition of steel in relation to 
fish scaling has been studied in the case of two steelse 
It has been found that while the number of fish scales 
is about the same on nearly pure iron and ona pe 
moderately low carbon steel, the size of the fish scale 
is mich larger in the latter casee Arrangements have 
been made for securing samples of other steels and for 
studying this phase of the probiem further both by 
chemical analyses and by metallographio worke 


In certain quarters there is objection to the 
more or less common practice of using a small amount of 
antimony oxide in one coat enamels on utensils intended 
for culinary purposes. This objection is based on the 
rather hypothetical assumption that such enamels may be 
slightly poisonous. Althcugh the Bureau believes that 
this is probably not the case, at the request of several 
manufacturers of this type of ware, it has undertaken the 
investigation of possible substitutes for antimony oxides 
for making such enamelse 


During the past month one member of the Bureau's 
staff read a paper entitled "Fish Scale in Gray Coat — 
Enamels" at the annual meeting of the American Ceramic 
Society, while another delivered a paper on "Sowa Relations 
Between Composition of Enamels and Solubility in Acids". 
A Bureau of Standards Technologic Paper entitled "Enamels 
for Sheet Iron and Steel" has been transmitted to the 
public printer. |) 
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22 «Volumetric 
Investigations 


This investigation which has now been completed 


etween Mechanical shows that there is no simple relation between grain= 


size and hardness in carbon steels such as exists, for 
example, in the Aivha-bress and other one constituent 
alloys, Grain-size is a faster of minor importances 

The amount of distributicn cf the structvrai constituents 
determines the hardness bo a far greater extent. The work 
already completed throes some light insidentally upon the 
magnitude. of the stressing ee carbon steel by cooling 
and work in order to effect the subsequent growth of grain 
upon annealing below the critical tempereture, It is 
panned t6 ottand this investigation to inslude a study 

of the efféct cf grain-size upon other mechanical . 
properties, 

Mechanical analyses were made on tre samples of 
cenent ero from @ western Portland cement company. 
One of the samples was taken frem ths tube mills and the 
other was a sample of the finished predvet of the cement 

mill. ‘The object of the analyses was a comparative study 
of the fineness of the two materials, There was little 
increase of what is known as the No. 1 air analyzer flour 
in the finished cement, but there mi an increase of 10% 
(from 72 to 82%) in the amount passing the 200 mesh sieve. 
During the past month, the cement sootion of tho Bureau 
hac cooperated with the paper sestisn an the mechanical 
ansiysis of 12 samples of clay, suomitted by the latter 
section, ‘This work is being done in connection with a 
ehGcopeh TO gee Of various Aueries a and poate 

as 


papers hie chan 108? Sndiyans were desired a 46 Ee ae: 
the size cence tion of the clays’ fineness had any 
relation to their proper rties. us sizing materials for 
paper. Owing to certain prevert s ot thase clays, 

ri 


wef 
these analyses are quite tediy ms and difficult. 


" Some interesting experiments heve been conducted 
to determine whether a reducticn in snvinkegs ef mortars 
ean be prodivesd by greater "nydre fon", The first szep 
abtemnted was the predacticn of a “hydrated” mortar by 
the use of a wet plaster bese, put the results showed 
thet hydration sould not be readuiy cbieined ine 1:3 
mortar, if obtained at all, oy the use cf such a base, 
and was only possible mien. ths ‘top of tha form was 
compietely covered with metsl and glasse When this was 
done, not only was Rarer! or eliminated See the 
first 24 hours, but some exparsicn was produced. It was 
also found that with the use of & nom-absurptive form 


23 Tests of 
hoe Upper 
ather Made 
Som Shark and 
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with a metal and glass covering very nearly the same 
results could be secured, thereby showing that very ~ 
little water was given up by tho wet base. As the mixes 
Were made richer, the effects of the wet plaster base 
became more and more evident. } 


WT Considerable interest is at present being shown 
in the possibility of utilizing the ekins of sharks and 
porpoises fer the méking of shoe leather, ‘The Bureau 
has compiczed arrangements to tent the comparative — 
durability sf upeer leather made from shark and porpoise 
skins as cowpared witth thas from calfskin and cowhide. 
The cooperttion of the National Boot and Shoe 
Manufacturers" Associstien has been secured in the 
making of the nesessury shoes for the tests. It is 
believed thet the réesuits of this investigation will be 
watched witah consideraute interest. \} 


Respectfully, 
Se We STRATTON 


Director 
HGB 
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